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(54) METHOD FOR RELIEVING CONCENTRATION OF STRESS OF WELDING JOINT 

(57)Abstract: 

PURPOSE: To reduce the maniifacturing cost and to relieve the concentration 
of stress from a welding joint part. 

CONSTITUTION: A hole 3 to relieve the concentration of stress is formed at 
the neighborhood of the corner of a front protector 2 of flat steel in contact 
with a front axle plate 1 as a base material and welding is carried out from a 
position corresponding to a small distance between the peripheral surface of 
the hole 3 to relieve the concentration of stress and the surface coming into 
contact with the front axle plate 1 toward the direction of the other corner 
where the hole 3 to relieve the concentration of stress is not formed to join the 
front axle plate 1 and the protector 2 and to relieve the concentration of stress 
in the welding joint part A. 
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The Following is a Machine Translation 

NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 3.ln the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Drawing 1] It is the partial perspective view showing the condition of having carried out the welded joint of 
the front protector to the front-axle plate. 

[Drawing 2] It is the load diagram and bending moment diagram of the joint section of one example. 
[Drawing 3] It is the perspective view showing the frame structure of a fork lift truck. 
[Drawing 4] It is the partial perspective view in which showing the conventional technique and showing the 
condition of having carried out the welded joint of the front 

protector which consists of flat steel which does not perform appearance processing to the front-axle plate. 
[Drawing 5] It is the side elevation and its bending moment diagram at the time of carrying out the welded 
joint of the front protector which consists of flat steel which 
does not perform appearance processing to a front-axle plate. 

[Drawing 6] It is the partial perspective view showing the condition of having carried out the welded joint of 
the front protector which consists of flat steel which 
performed appearance processing to the front-axle plate. 

[Drawing 7] (a) is the side elevation and its bending moment diagram at the time of carrying out the welded 
joint of the flat steel which performed appearance processing 

to a base material, and its (b) is the flat steel at the time of carrying out foreword strange [ of the aspect 
change of flat steel ] by the approach (a) differs, and the side 
elevation of a base material. 
[Description of Notations] 

1 [ - Welded joint section ] - The front-axle plate as a base material, 2 - The front protector as flat steel, 3 - 
- The hole for stress concentration relaxation, A 

DETAILED DESCRIPTION 
[0001] 

[Industrial Application] This invention relates to the stress concentration relaxation approach of a welded 
joint. 

[0002] 

[Description of the Prior Art] Conventionally, as a ****** joint used for welding, a corner joint, a T joint, a 
flange coupling, etc. are common. 


[0003] The degree of stress concentration which joins the welded joint section by said T joint when a base 
material and flat steel are joined by welding is large. Since the aspect change in the welded joint section A of 
a base material 51 and flat steel 52 is rapid as the reason as shown in the load diagram and bending 
moment diagram (Bending Moment Diagram) of drawing 4 and drawing 5 , it is thought that the degree of 
stress concentration became large. 

[0004] Then, as shown in drawing 6 , larger flat steel than the width of face of the aforementioned flat steel 
52 was used, and near the buttock of the flat steel was shaved off so that a loose curve might be drawn by 
appearance processing. That is, there is an approach makes only the die length of the welded joint section A 
longer than the above-mentioned flat steel 52, and the aspect change of the part is [ an approach ] made to 
carry out foreword strange, without changing the width of face of the original flat steel 52. 

[0005] Consequently, as shown in drawing 7 (a), whenever [ stress concentration / of the welded joint 
section A when welding the flat steel 52 formed so that an aspect change might carry out foreword strange 
by appearance processing to a base material 51 ] is eased sharply. Furthermore, when foreword strange [ of 
the aspect change of the welded joint section A ] is carried out for the tip of this flat steel 52 by the smooth 
curve by grinder processing, it becomes possible to aim at relaxation of stress concentration more. 

[0006] 

[Problem(s) to be Solved by the Invention] However, since fusing performs appearance processing of the flat 
steel 52 shown in said drawing 6 and drawing 7 (a) and it is easy to transform flat steel 52 with the fusing 
heat at the time of the processing, the yield worsens. Moreover, since that tip tends to deform the tip of this 
flat steel 52 with frictional heat with a grinder etc. also about the time of processing by grinder processing, 
the yield worsens. 

[0007] Furthermore, while the yield worsens since there are many amounts of the removed flat steel 52 
when appearance processing is performed to said flat steel 52 and a part is removed, the processing 
process is separately needed. Consequently, there was a problem that a manufacturing cost increased. 

[0008] Moreover, the long hole-like slot 53 is formed in the flat steel 52 shown in drawing 7 (b) with an end 
mill etc., and there is also the approach of carrying out foreword strange [ of the aspect change of flat steel 
52 ]. However, when the distance H between the end faces which contact the peripheral surface and base 
material 51 of a slot 53 is narrowly formed in order to make an aspect change small more even if the yield 
becomes good in this case, there is a problem that the reinforcement of that part falls. 

[0009] This invention is made in order to cancel the above-mentioned trouble, and the purpose is to offer the 
stress concentration relaxation approach of the welded joint 

which can ease the stress concentration of the welded joint section while being able to aim at reduction of a 
manufacturing cost. 


[0010] 


[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the hole 
for stress concentration relaxation is formed near the buttock of the flat steel which contacts a base material. 
From the location corresponding to a short distance, the distance between the fields which contact the 
peripheral surface and said base material of said hole for stress concentration relaxation welding in the 
direction of a buttock of another side in which said hole for stress concentration relaxation is not formed, 
joining said base material and flat steel, and having eased the stress concentration in the welded joint 
section - the - a summary is carried out. 

[0011] 

[Function] According to this invention, foreword strange [ of the aspect change of the part ] is carried out to 
the flat steel in which a joint is carried out to a base material by welding by having formed the hole for stress 
concentration relaxation. Therefore, even if it carries out the welded joint of this flat steel to a base material, 
the degree of stress concentration which joins that welded joint section is eased. 

[0012] Moreover, since it carries out foreword strange [ of the cross section of flat steel ] by the hole for 
stress concentration relaxation, it differs and is hard to carry out deformation of a part by which foreword 
strange was carried out in appearance processing by fusing etc. 

[0013] 

[Example] Hereafter, one example which materialized this invention to the frame structure of a fork lift truck 
is explained based on drawing 1 - drawing 3 . 

[0014] As shown in drawing 3 , the front protector 2 which consists of flat steel is welded to the front-axle 
plate 1 by the T joint (this drawing A section). This example explains the time of aiming at relaxation of the 
stress concentration in the welded joint section A of this front-axle plate 1 and the front protector 2. 

[0015] As shown in drawing 1 , the joint (T joint) of the front protector 2 which consists of flat steel which 
does not perform appearance processing explained by the above-mentioned former is carried out to the 
front-axle plate 1 as a base material by welding. The hole 3 for stress concentration relaxation is formed 
near the buttock of the method of one which contacts the front accelerator plate 1 of said front protector 2. 
This hole 3 for stress concentration relaxation is formed at the punching process same at the time of 
formation of holes for anchoring, such as a bulb attached in the rear face of the front protector 2, and a pipe 
(neither is illustrated). 

[0016] By having formed the hole 3 for stress concentration relaxation in said front protector 2, it can carry 
out foreword strange [ of the aspect change of the welded joint section A ]. Moreover, since it can differ in 
appearance processing by fusing etc. and can carry out foreword strange [ of the aspect change of fiat steel 
] by punching processing, the deformation of a part by which foreword strange was carried out does not 
occur. 

[0017] Consequently, whenever [ stress concentration / of the welded joint section A at the time of welding 
the front protector 2 in which the hole 3 for stress concentration relaxation of this example was formed to the 


front-axle plate 1 ] is reduced more sharply than whenever [ stress concentration / of the conventional 
welded joint section A ] (refer to drawing 5 ), as shown in drawing 2 (in the case of 9mm in thickness of flat 
steel, and 25mm diameter of the hole for stress concentration relaxation, it decreases about 15%). 

[0018] In this example, since said hole 3 for stress concentration relaxation was formed in other punching 
processes and coincidence at the front protector 2, it does not need to establish separately the punching 
process for forming the hole 3 for stress concentration relaxation. Moreover, since there are few amounts of 
cutting of the flat steel at the time of formation of the hole 3 for stress concentration relaxation more sharply 
than the amount of cutting of the flat steel at the time of carrying out appearance processing of the fiat steel, 
and being made to carry out foreword strange [ of the aspect change of the welded joint section A ], the yield 
becomes good. Consequently, reduction of cost can be aimed at sharply. Moreover, since whenever [ stress 
concentration ] can be reduced sharply, a more reliable fork lift truck can be manufactured. 

[0019] In addition, this invention is not limited to the above-mentioned example, and can also be constituted 
in the range which does not deviate from the meaning of invention as follows, for example. 

[0020] (1) In the above-mentioned example, although this invention was materialized by the frame structure 
of a fork lift truck, this may be materialized with other welded joints. 

(2) In the above-mentioned example, the hole 3 for stress concentration relaxation may materialize this by a 
long hole etc., although shape was taken with the right circle. 

(3) In the above-mentioned example, although the class of joint was materialized by the T joint, this may be 
materialized with other corner joints, flange couplings, etc. 

[0021] (4) The thickness of flat steel in the above-mentioned example and the diameter of the hole 3 for 
stress concentration relaxation may be changed suitably. 

[0022] 

[Effect of the Invention] According to this invention, as explained in full detail above, while preventing 
deformation of flat steel at the time of processing at the time of carrying out foreword strange [ of the aspect 
change of flat steel ], reduction of a manufacturing cost can be aimed at and the outstanding effectiveness 
that the stress concentration of the welded joint section can be eased is further done so. 


[Translation done.] 
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